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Institution*  Lick  Observatory,  University  of  California, 

Mount  Haailton,  California 

2.  Principal  Investigators!  Villiar.  Bidclman,  Associate  Astronomer, 

July  1,  1959  to  August  31,  1962. 

S.  Vaail "•vokin,  Associate  Astronomer, 
September  1,  1962  to  Juno  30,  1963. 

3.  Title  of  Research*  A  Survey  of  !I- type  Dwarf  Stars  for  Dxiplicity 

and  othar  Research  Dealin-  with  Visual  Double 
Stare. 

4.  Project  Research  Period!  July  1,  1959  to  June  30,  1963. 

5.  Progress  Report!  The  progress  for  the  period  July  1,  1959  to 

June  30 f  1961,  has  been  reported  by  Dr.  V,  P.  Bidelsan,  the 
initiator  of  the  project.  The  iresent  report,  therefore,  will 
covor  only  the  remaining  period  from  July  1,  1961  to  Juno  30,  ^ 

1963.  During  these  two  last  yearr,  Dr.  V.  H.  van  den  Boo  wa3 

an  Associate  Research  Astronomer  under  the  Contract,  and  hia 
accomplishments  ars  as  follows. 


Microneter  measurements  of  double 


a) 

with  the  Lick  36-inch  and  12-inch  refractors, 
measurements  io  a3  follows* 
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Vith  12-in.  refr.  4282  reas. 


record  in  the  history  of  double  3tar  astronomy.  The  quantity, 
however,  is  not  the  only  distinction  of  this  achievement.  Dr. 
van  den  Bos  io  a  leading  double  star  observer  in  the  world, 
and  his  measurements  have  been  and  will  be  of  fundamental  im¬ 
portance  in  research  on  double  stars,  because  of  their  quality. 

It  nay  be  also  mentioned  that  recent  improvements  of  the  36- 
inch  telescope,  particularly  the  dials  for  rapid  and  accurate 
setting,  have  contributed  to  the  success.  The  undersigned  tried 
to  assign  as  much  as  possible  the  36-inch  telescope  for  the 
project. 
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The  measurements  are  oubliohedt  I.  A.  J.«  67,  141,  1962 , 

II.  A.  J..  67,  555,  1962,  III.  A.  J..  68,  57,  1963.  The 
Tourth  and  final  publication  is  in  press. 

b)  x  few  double  star  orbits  were  computed  by  Dr.  van  den 
Bos  and  published  as  follows*  one  orbit  in  J.  0. *  45,  55,  1962, 
and  three  orbits  in  A.  J,«  67,  552,  1962. 

o)  Dr.  van  den  Bos  devoted  a  considerable  part  of  his 
time  to  compilation  of  the  Double  Star  Index  Catalogue  to  be 
published  soon.  Dr.  H.  K.  Jeffers  has  the  general  responsibility, 
but  the  Catalogue  could  not  cover  the  entire  sky  without  par¬ 
ticipation  of  Dr.  van  den  Bos. 

d)  Miscellaneous  articles  on  double  stars  have  been 
published  by  Dr.  van  den  Bos  during  the  period  of  the  project* 
PASP.  74,  291,  1962,  and  PA3P,  74,  297,  1962. 


Ht.  Hamilton,  California  S.  Vasilevskis 

July  15,  1963  Principal  Investigator 
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BRIEF  3TATEMENT  OP  ACCOMPLISHMENTS  10 
DATE  JHDER  COTITIiACT  flow-2813(00)  WITH 

the  oitice  or  saval  research 


The  contract  Moar-2813(oo)  between  the  Regents  of  the  Univoroity 
of  California  and  the  Offico  of  Naval  Keoea:  Vh  hae  resulted  In  a  vory 
substantial  Increase  in  our  knowledge  In  the  field  of  visual  double 
stars.  Under  th  s  oontraot  two  okillful  visual  double  star  obnervero 
have  carried  out  extensive  rrloroMetrie  meaouronente  of  visual  double 
otr.ro  with  the  36-inch  and  12-ineh  refractors  of  tho  Lick  Oboorvatory 
since  July  1,  1959*  Mr.  Ghirloo  Ii«  Worley  (July  1,  1959  to  June  30, 

1961)  and  Dr*  W.  H*  van  den  Boa  (July  1*  1961  to  dato).  In  addition 
to  nuking  over  3100  double  atar  rumours*,  as  yet  largely  unpubliehod, 

Mr.  Worlay  surveyed  700  M  dwarf  stars  for  duplicity,  discovering  28 
new  double  etnrn  among  them,  come  of  groat  internet.  Ho  also  carried 
out  photometric  raeanurerjo.uto  with  the  Muller  polarising  photometer 
of  tho  differences  in  nngnitud®  cf  come  90  oloso  binnrio3,  nnd  prepared 
for  publication  a  valuable  now  oatnlogue  of  double  cfcar  orbits,  a  total 
of  619  orbitn  of  516  binaries  being  included. 

Dr.  V: n  don  Bon,  pant  director  of  the  Union  Obnorvntory,  Johnnnoo- 
burg,  South  Afrioa,  heo  ra  e  over  2100  via, ml  double  ctar  raeonureo  with 
tho  Lick  refractors  in  the  months  of  July,  August,  and  September,  1561, 
a  truly  r  markable  figure,  especially  when  one  considers  that  the  tolo- 
ccopeo  have  n.t  boon  available  on  a  full-ti  e  baaio  for  tMs  work.  A 
papor  containing  oomewhat  lose  than  one-half  of  those  mo  urea  in  now 
awaiting  submission  to  tho  Astronomical  Journal. 

i'ublioa* i one  resulting  fro:  the  contract* 

C.  S.  Worley*  Measures  of  241  Double  Stare,  A . J . .  65,  156,  I960. 

Thirteen  Now  Double  Stars,  P.A.3.P. ■  72,  125,  1960. 

Tho  Orbit  of  DD  +27* 2853 (AD) .  P.A.S.P..  72,  504,  I960. 

Thirteen  New  Double  Stars,  P.A.3.P..  73,  167,  1961. 

Visual  Obi!errir»K  of  Double  Stars, 

Sky,  nnd  IqIoocopa.  .72,  73,  1561. 

The  Conotruotion  of  a  Pilar  Micromotor, 

SKy  nnd  Ttlogoop*.  22,  140,  1961. 


Ootober  20,  1961 


- f  - - —  ■  — 

William  p,  B1  dolman,  Chief  Investigator 
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REPORT  OF  ACTIVITY  UNDER  CONTRACT  Nonr-2813(00) 


('/£■  77/ 


During  the  interval  July  1,1959  to  May  15, I960, visual  observations  with 
the  12-lnch  and  36-inch  refractors  have  been  Bade  on  108  nights  of  seeing  2  or 
better.  Details  of  these  observations  and  of  ay  other  activities  are  suomarized 
below. 


1.  Survey  of  M-dwarf  stars  for  duplicity. 

The  major  portion  of  ay  observing  time  with  the  36-ineh  refractor  has  been 
spent  on  this  program.  The  observing  list  consists  of  all  known  M-dwarf  stars 
acceslble  to  the  telescope:  these  stars  number  805*  Among  these  stars,  counties 
known  spectroscopic  binaries  and  wide  common  proper  motion  pairs  as  well  as 
close  visual  binaries,  some  170  multiple  stars  were  previously  known. 

At  the  present  time  573  stars  have  been  examined,  and  21  new  double  stars 
added  to  those  previously  known.  A  number  of  additional  pairs, outside  the  sepa¬ 
ration  limit  chosen  for  the  present  survey  (15  seconds  of  arc),  have  also  been 
noted.  A  list  of  13  new  doubles  has  just  been  published  (Pub.  A.S.P. ,  125, 

I960.).  Some  60  of  the  stars  already  examined  are  not  considered  "finished'*, 
either  because  the  seeing  was  not  satisfactory  or  because  they  are  doubles  in 
process  of  measurement. 

Of  interest  is  the  fact  that,  among  the  21  new  doubles,  six  have  separations 
less  than  one  second  and  another  six  have  separations  between  one  and  two  seconds. 
Several  of  these  pairs  may  prove  to  be  binaries  in  rapid  orbital  motion. 

N 

2.  Measures  of  companions  to  bright  stars. 

Some  300  measures  of  companions  to  bright  stars  have  been  made  with  both  tele¬ 
scopes.  This  program  has  necessarily  received  secondary  priority  with  the  36-inch 
telescope,  but  the  substantial  completion  of  the  M-dwarf  program  will  allow  more 
time  for  these  objeots  in  the  future. 

3»  general  double  star  measures. 

Over  300  measures  have  been  made  with  the  36-inoh  telesoope,  the  majority  of 
these  of  M-dwarf  pairs. 

More  than  900  measures  have  been  made  with  the  12-inoh  telescope.  A  list  con¬ 
taining  1062  measures  made  from  Sept.  1956  to  Deo.  1959  Is  in  press. 
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4*  Orbit  catalog. 


A  new  general  catalog  of  orbits  of  visual  binaries  is  substantially  complete. 

This  catalog  contains  500  orbits,  twice  the  number  in  the  last  general  catalog 
published  only  ten  years  ago. 

5.  Magnitude-differenoe  program. 

Some  experimental  measures  with  the  lluller-type  polarising  photometer  hare 
been  made  in  order  to  test  the  equipment  and  to  obtain  practice  in  its  use.  Regular 
observations  will  begin  after  July  1,1960. 

gJL  £,  _ 

Charles  E.  Worley 
(contract  employee  actually  re¬ 
sponsible  for  the  work  being  carried  out) 

fa) 

William  P.  BideLman 
( ptindipal  investigator) 
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